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1. ITosicHUTe/IbHASA 3aNHCKA

Pabouast mporpamma 1o mpeamety ¢usnka juis 10-11 xraccoB cocTaBieHa Ha OCHOBAHHHU
CJIEIYIOIIUX JIOKYMEHTOB:

o ®@enepanpHOro 3akoHa oT 29.12.2012 romga Ne 273-03 «O06 obpazoBanmu B PoccHiickoit
@eepanmn»

e Ilpukasza MunoOpasoBanus Poccuun ot 05.03.2004 Nel089 (B pexn. Ilpukasos
MuuoOprayku Poccun ot 03.06.2008 Ne164, ot 31.08.2009 Ne320, ot 19.10.2009 Ne427,
o1 10.11.2011 Ne2643, ot 24.01.2012 Ne39, o1 31.01.2012 Ne69, ot 23.06.2015 Ne609)
«O0 yTBepxkIeHHH (ellepallbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa3oBaTelbHBIX
CTaHapTOB HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIEro M cpegHero (II0JHOro) oOmero
o0OpazoBaHIs»

e IlIpuka3a MunoOpasoBanusa PO ot 09.03.2004 Nel312 (B pen. IIpukasoB MuHoOpHayKH
P® ot 20.08.2008 No241, ot 30.08.2010 Ne889, ot 03.06.2011 Nel1994, ot 01.02.2012
Ne74) «O0 yrBepKaeHHH ¢enepalbHOrO ©Oa3HCHOrO ydeOHOro IUIaHa H IIPHMEPHBIX
yueOHBIX IUIAHOB JUId oOpa3oBarelbHBIX YyupexyeHuil Poccuiickoil @ejepariun,
PeATN3YIONINX IPOTpaMMBI 00IIIeT0 00pa30BaHIIL».

e (OOpa3oBaTelbHOIl IporpaMMbl cpejiHero obmiero oOpasoBanus (10-11) MBOY
«ECOI».

e TlonoxeHns o paboyeii mporpaMMe YIuTeIs.

e IIpuMepHOii mporpaMmMsl JUIs 001eoOpa3oBaTeIbHbIX YupekaeHnil. Ou3nka. ACTpoHOMHS.7 -
11 x11./ coct. B. A. KopoBus, B. A. Opmios.- M.

e Mertoamueckux  pekoMmeHjammii  «Peammzamus  oOpa3oBaTelnbHBIX  IIPOrpaMM
€CTeCTBEHHOHAyJHOH H  TEeXHOJIOTHYECKOH HampaBleHHOCTell 1o ¢muke ¢
Hcnoiab3oBanneM oOopynoBanust 1eHTpa «TOYKA POCTA» 7-11  ki1accel»
/MuHunctepcTBO npocBenienns Poceuiickoii @enepanmi/,2021r.

V4aeOHO-MeToMUecKHiT KoMITIeKT: yaeOHnk @u3nka 10 xwiacc Maxrmies I'. 5., Byxosiies b.
b., M.: IIpocBenienne; @u3uka 11 kiacc Makumes I'. S., byxoues b. b., M.: IlpocBernienue;
CoOopHauk 3amaq o ¢usuke. 10-11 kaacce. / Cocrasutens PeimkeBnd A. I1., M.: [Ipoda.

Jlanuas mporpaMMa peanusyercs Ha 0asze nentpa « TOUYKA POCTA» kak oOpa3zoBaTeIbHas
mporpaMma TEXHOJOTMYECKONH HANpaBICHHOCTH, pa3paboTaHHasi B  COOTBETICTBHH C
TpeOoBaHHAMHI 3aKOHOJATedbcTBa B cepe oOpa3oBaHMS H C YYETOM peKOMeHIaImi
MeneparpHOro oOmeparopa ydeOHoro mpeaMera «®@m3uka». OOpasoBarelbHas IIporpaMma
MO3BOJISET HHTETPUPOBATh peali3yeMble MOJIX0IbI, CTPYKTYPY U CoJiepKaHHe TPH OpraHU3aITHH
oOyueHns ¢usnke B 7-9 Ki1accax, BHICTPOEHHOM Ha 0a3e m000ro M3 JIOCTYMHBIX y4eOHO-
meToandecKux komirekcos (YMK).

Henonb3oBanue obopynoBanis « TOUKA POCTA» nipu peanusanun nanunoit OIT no3sosser
CO3/1aTh YCIOBHS:

* JUIS pacIINpeHHs COJIePKaHII MIKOJIBHOTO 00pa3oBaHHs 1O (H3HKE;

* JUIs TIOBBIINIEHMS [103HABATEIBHOIT aKTHBHOCTH 00Y4JaroNIuxcsi B TeXHHUYeCKoIi o01acT;

* JUIS Pa3BHTHS JIMYHOCTH peOEHKa B mpollecce OOydeHHS (DH3MKH, €ro CIOCOOHOCTEI,
(opMHPOBAaHHA U YIOBIETBOPEHHS COINATBHO 3HAYHMBIX HHTEPECOB H MOTpeOHOCTEN;

* U1 paboThl € OJAPEHHBIMH NIKOJbHHKAMH, OPraHH3allid UX Pa3BUTHS B Pa3IHYHBIX
oOnacTsax 00pa3oBaTeIbHOM, TBOPYECKOIT IeATETbHOCTH.



CormacHo ydeOHOMY IaHy Ha m3ydeHme ¢mukn B 10-11 Kmaccax otBoauTcs mo 2

HEJCIbHBIX Yaca, BCETO ITIO 68 vacoB B Tox1.

M3yqenne dusuku Ha 6a30BOM ypoBHE cpeiHero odmiero o6pa3oBaHus HAPaBIeHO HA
JOCTHKeHHE CIeIyIoNHX HmeJei:
oCBOeHHMe 3HAHHH O (yHJaMeHTaJIbHBIX (PU3HYECKUX 3aKOHAX H NPHHIUIAX, JIeXKallHX B
OCHOBE COBpEMEeHHOII (pu3HdecKoil KapTHHBI MHpa; Hanbojee BaKHBIX OTKPBITHAX B 00J1aCTH
(r3HKH, OKa3aBIINX OMpeaeNdiollee BIISHIE Ha pa3BHTHE TEXHUKH U TEXHOJIOTHH; MeTOax
HAY4HOTO IT03HAHUS IPUPOIBL;
oB.1ajleHNe YMeHHSIMH TIPOBOTHTh HAOMIO/IeHN S, IUITAHHPOBATh H BBITIOIHSATH SKCIIEPHMEHTHI,
BBIIBHTaTh THIIOTE3bl H CTPOHTH MOJENH; IPIMEHATh IOJydeHHBIe 3HAaHUS o (u3nke Uit
00BbSCHEHHSI Pa3HOOOpa3HbIX (U3HYECKUX SBIEHHI U CBOICTB BelIeCTB; IIPAaKTHYECKOIO
HCIOMB30BaHUS (I3MYECKHX 3HAHWIL, OICHHBAaTh JOCTOBEPHOCTh €CTeCTBEHHOHAYYHOMH
HHGpOpMAIIHII;
Pa3BHTHe II03HABATeIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHX CIOcoOHOCTell B
nporiecce MPHOOPeTeHNs 3HAHHI Mo (QH3HKe ¢ HCMOIb30BaHHEM pa3IMIHBIX HCTOYHHKOB
HH(pOpMAIHI H COBPEeMEHHBIX HH(OPMAIIIOHHBIX TeXHOJIOTHI;
BOCIIHTAHHE YOEKICHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB NIPHPOJBI H HCIIOJIB30BAHHS
JOCTIDKEHHIT (QU3NKN Ha Onaro pa3BHTHS UYelIOBeUECKOIl NMBHIM3AIMH; HEOOXOIMMOCTH
COTpyJHHYECTBA B MPOIECCe COBMECTHOTO BBITIOJIHEHNS 3a/1a4, YBaKHTEIbHOTO OTHOIIECHHS K
MHEHUI0 OIIIOHeHTa IpH OOCYXKJeHHH Ipo0ieM ecTeCTBEeHHOHAYYHOI'O COJep:KaHMUs;
TOTOBHOCTH K MOPaJIbHO-3THYECKOH OLIEHKE HCIIOIb30BaHMsA HayYHbIX JOCTHIKEHHI, TyBCTBA
OTBETCTBEHHOCTH 3a 3aIIHTY OKPY/KAIOIIEH Cpepl;
HCIO0Ib30BaHHE MPHOOPETeHHBbIX 3HAHHN M YMeHHMH JUIS pellleHHs IPaKTHYeCKUX 3ajad
MOBCEHEBHOI JKH3HH, oOecleueHns Oe301acHOCTH COOCTBEHHOM KH3HH, PalHOHATBHOTO
MPHPO,IOTIONH30BAaHHS H OXPaHbl OKPY/KAIOIIEH CpPeIbl.

JlocTIDKeHNE STHX Iesieil oOecrednBaeTcs pelIeHIeM CIIeAYIOIMHX 3a4a4:
3HAKOMCTBO YJalIHXCSA C METOIOM HAYYHOTO MMO3HAHUS H METOIaMH HCCIeI0BaHIS 00bEeKTOB
U SBJIEHHII [IPUPOJIBI;
npHoOpeTeHNe YyJalUIMHCA 3HAHHI O MeXaHHYeCKHX, TEIUIOBBIX, 3JIeKTPOMAarHUTHHIX H
KBaHTOBBIX SBJICHHSX, (PU3MUECKHX BeTIMIHAX, XapaKTe PU3YIONIUX TH SBICHNS;
(opmupoBaHKe Y ydaluxcs YMEHHI HaOM0IaTh MPUPO/IHBIC SBICHNS M BBIIOIHATD OIBITHI,
nabopaTopHble pabOTH H SKCIIepIMeHTaIbHbIe HCCiIe/I0BaHHS C HCIOJIb30BaHHEM I3MepH-
TeJIbHBIX MPHOOPOB, IIMPOKO MPHUMEHSEMBIX B IPAKTHIECKOI KU3HIL;
OBIAJICHHE YJalHMHCA TAKHMH OOIIeHayIHBIMH MOHATHAMH, KaK IPHPO/IHOE SBJICHHE,
SMITHPHYECKH YCTAaHOBIEHHEBI (hakT, mpoodieMa, THIIOTe3a, TEOPETHUECKHIT BEIBO, pe3YIbTaT
3KCIIEpPHMEHTATBHOI IPOBEPKH;
NOHHMaHHe YYalIHMICS OTIHYHII HAay9YHBIX JIAHHBIX OT HEMPOBEpPEeHHOH HH(DOPMAIIIH,
HNEHHOCTH HAayKH U1 YAOBIETBOPEHHS OBITOBEIX, NPOH3BOJCTBEHHBIX H KYIBTYPHBIX
notTpebHOCTEIT YeToBeKa.

2. IlnaanpyeMble pe3yIbTAThI 0CBOSHHS YIeOHOI0 MpeaMeTa



MeTanpeIMeTHbIe Pe3yJbTATHI OCBOCHHSI OCHOBHOIl 00pPa30BaTeqbHONH MPOrPAMMbI

1.

MpeacTAB/IeHbI TPeMsl IPYNINIAMH YHHBEPCAIbHBIX Y4eOHbIX AeiicTBuil (YV/I).

PerynssiTHBHbIe YHHBepcaJIbHbIe YUeOHbBIe [IeliCTBHS

BEITTyCKHHK HayuHTCA:

2

CaMOCTOSATEIBHO ONPEesSITh IIe/IH, 3a/[aBaTh MapaMeTphbl H KPHTEPHIH, 0 KOTOPBIM MOKHO
OIIpeIeIUTh, YTO IeJIb JJOCTUTHYTA;

OIIEHHBATh BO3MOJKHBIE IOCJIEJICTBHS JIOCTIDKEHHUS I[MOCTABIEHHOII IeN B JIeSTeIbHOCTH,
COOCTBEHHOI JKH3HH U JKH3HH OKPY/KAIOLIUX JIOACH, OCHOBBIBAsACh Ha COOOpaKEHHAX
STHKH H MOPAJIH;

CTaBHTHh H (opMyIHpoBaTh COOCTBEHHEIE 3a7aul B 00pa30BaTesbHOI JIeITeTHPHOCTH I
KI3HEHHBIX CHTYaIlHX;

OLIEHHBATh PECYpChl, B TOM YHCIE BpeMs W JpyrHe HeMaTepHalIbHbIE PEeCcypChl,
HEeOoOXO0IUMBbI€ JUIS JIOCTIDKEHHS II0CTaBIeHHOIT 11eJIH;

BEIONPATh MYTh JOCTIDKEHHS IeMH, IUIAHHPOBAaTh peIllleHHe MOCTaB/IeHHBIX 3ajiad,
ONTHMHU3HPYS MaTepHaIbHbIE H HEMaTepHaIbHBIC 3aTPaThl;

OpraHH30BbIBaTh 3(P(EKTHBHBI TOHCK pecypcoB, HEOOXOMMMBIX JUIS JOCTIDKCHIS
T[I0CTABJIEHHOI IIeJI;

COIOCTABJIATH HOJIYIEHHBIIT pe3y/IbTaT AeATeIbHOCTH ¢ IIOCTABJICHHOII 3apaHee LeIIbIO.

IIo3HaBaTe/IbHbIE YHHBepcCa/lbHbIE y‘lEﬁl{ ble JIelicCTBUS

BBINYCKHUK HAYYHTCS:

3.

HCKAaTh U HaX0JUTh 000OIIeHHBIE CIIOCO0BI pElIeHHS 3a/1a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHIII HH(OPMAIIHOHHEII IMONCK H CTaBHTh Ha €ro OCHOBe HOBBIe (yueOHBIE H
IMo3HaBaTe IbHEIE) 3aIatIl;

KPUTHYECKH OIIEHHBATh M HHTEPHPETHPOBATh HHPOPMAIMI0O € pas3sHBIX ITO3HITHIL,
pacno3HaBaTh H (UKCHPOBATh NPOTHBOPEUHS B HH(POPMAITMOHHBIX HCTOYHHKAX;
HCII0JIb30BAaTh pa3/HYHble MOJIeJIbHO-CXeMaTHYecKHe CpeJIcTBa JUIS  IIpejicTaBIIeHUs
CYIIECTBEHHBIX CBA3€H W OTHOINCHHII, a Takke MPOTHBOPEYMIl, BBISBICHHBIX B
HH(OPMAIIHOHHBIX HCTOYHHKAX;

HaxXOIUTh U NPHBOOUTL KPUTHYECKHE apryMeHTHl B OTHOIICHHH IeCTBHII H CYKIeHHI
APYroro; CIOKOHHO H pa3yMHO OTHOCHTHECS K KPHTHYECKHM 3aMeYaHHAM B OTHOLIEHHH
cOOCTBEHHOT 0 CYKJICHUS, pacCMaTPHBAaTh HX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIHTh 3a paMKH yueOHOro IpejMeTra U OCYHIECTB/IATH IIeJeHAlpaBI€HHBIN ITOUCK
BO3MOZKHOCTEI! U1 IUPOKOTO MEepeHoca CPeICTB U CIoco00B JIeiicTBUS,

BBICTPaHBaTh HHANBUIYAIbHYIH 00pa30BaTeIbHYI) TPA€KTOPHUIO, YUUTHIBAS Or PAHHYICHHS
CO CTOPOHBI IPYTHX YYaCTHHUKOB H PECYPCHBIE OTPaHHYECHNUS;

MEeHSATh H YAepKHIBaTh pa3Hble IIO3HIIHH B [I03HABATe/IbHOM AeSTeIbHOCTH.

Ko MMYHHKATHBHBIC YHHBEDCA/IbHBIC YY1 e0OHbIe nelcTBHS

BBIITYCKHHK HAYYHTCSL:

OCYLIECTBIIATD JI€JIOBYH0 KOMM YHHKAIHIO KaK CO CBEPCTHHKAMH, TaK H CO B3pOCIBIMH (Kak
BHYTPH 00pa30BaTeIbHOH OpraHH3allii, TaK H 3a ee IpejelaMH), MoJI0HpaTh MapTHEPOB
UL Jel0BO  KOMMYHHKAIMH  HCXOAf H3  cooOpakeHHH  pe3ylIbTaTHBHOCTH
B3aHMOJISIICTBHS, a He JIMUYHBIX CHMIIaTHII;

IIPH OCYHIIECTBJIEHHH TPYIIIOBOI pa0OTHI OBITh Kak PYKOBOJIHTEIEM, TaK H WIEHOM
KOMaH/bl B pa3HBIX pojsgX (TeHepatop uieil, KPUTHK, HCIOJIHHTENb, BBICTYIIAOIUIL,
3KCIEePT U T.1.);

KOOPJIUHHPOBAaTh H BBINOJHATH pabOTy B YCIOBHAX peaJbHOT0, BHPTYaIbHOTO H
KOMOHMHHPOBAHHOI'O B3alMO/ICHICTBIA;

pa3BepHYTO, JIOTHYHO H TOYHO H3JIararh CBOK TOUYKY 3pEHHS C HCIIOJIB30BAHHEM
aJIeKBaTHBIX (YCTHBIX H IIHCHBMEHHBIX) A3bIKOBBIX CPE/ICTB;



pacrno3HaBaTth KOH(IMKTOTEHHbIE CHTYAlHH U MPeJOTBpaIiath KOHGIUKTH JI0 HX
aKTHUBHOM (haskl, BBICTpAUBATh JIETOBYIO H 0Opa30BaTeNbHYI0 KOMMYHHKAIHIO, H30eras
JIMYHOCTHBIX OI[EHOYHBIX CY/KICHHI.

IIpeameTHBIE Pe3yaAbTATHI
B pesynbrate m3ydeHus ydeOHoro mpeiaMera «@DH3HKa» Ha YPOBHE CpejxHero oOmero

oOpa3zoBaHus:

BoIycKHIK Ha 06a30BOM YPOBHE HAyIHTCH:

JIEMOHCTPHpPOBaTh Ha MpHMepax poib H MecTo (GH3HKH B (GOPMHPOBAHHH COBPEMEHHOIT
Hay4HOil KapTHHBI MHpa, B pa3BHUTHH COBpPeMEeHHOI TeXHHKH H TeXHOIOTHi, B
IPaKTHUECKOIT JIeITeTbHOCTH JTIOJIET;

NEMOHCTPHPOBATh HAa TMpHMEpax B3aHMOCBA3b MEHKAY (QHU3MKOH ©  JAPYTHMH
€CTECTBEHHBIMH HayKaMI;

YCTaHAB/INBATh B3aHMOCBSI3b €CTECTBEHHO-HAYYHBIX SBJICHHI H INPHMEHSATh OCHOBHBIE
(bu3IIecKne MOICIH VTS HX OMHCAHHS H 00bACHEHN;

HCIIONh30BaTh HHpOpPMaNHi (GH3HIECKOTO COJEpAKAaHHA IPH pelHIeHHH Y9IeOHBIX,
[IpaKTHYECKHX, TPOEKTHBIX H HCCIIeJOBaTeNbCKHX 3alad, HHTerpHpys HHQOpMaIHIo H3
Pa3IIYHBIX HCTOYHHKOB I KPHTHYECKH €€ OLeHHBa;

pasmIdaTh U YMETh HCIOJB30BaTh B YH4eOHO-HCCIIEI0BATEIbCKOI JeSTEIbHOCTH METO/IbI
HAy4YHOTO IMO3HAHUS (HAOMIOJeHHe, OMHCaHHe, H3MepeHHe, SKCIIEPUMEHT, BBIJIBIDKEHHE
THIIOTE3bl, MOJETHPOBaHHEe U Jp.) U (HopMBI HaydHOTO MO3HaHUSA ((paKThI, 3aKOHBI,
TEOPHH), IEMOHCTPHPYS Ha IPUMeEPaxX HX poJib U MECTO B HAYYHOM MO3HAHHIL;

IPOBOAMTH IpsIMbie H KOCBeHHblE H3MEHEeHHs (M3NUecKHX BelIHYHH, BBIOMpas
H3MepHTEIBHBIE TIPHOOPHI ¢ YIETOM HEOOXOMMMOil TOYHOCTH H3MepeHHil, IIaHHpOBaTh
X0/l W3MepeHHil, TMOoaydaTh 3HAUCHHE W3MepsAeMoil BeIMYHHBI M  OIEHHBATh
OTHOCHTEIBHYIO HOTPEITHOCTD IO 3a1aHHBIM (hopMyIaMm;

IIPOBOJIMTH HCCIIEI0OBAaHHS 3aBHCHMOCTEH MeXIy (H3NUECKHMH BeIMYHHAMU: MPOBOIUTH
U3MEpeHHs H ONpe/e/ATh Ha OCHOBE HCCIEJIOBAaHHA 3HAYeHHE IIapaMETpOB,
XapaKTepH3 YIONINX JaHHYIO 3aBHCHUMOCTh MEK/Iy BEJIHMIHHAMH, U JIEJIaTh BBIBOJ C YIETOM
IIOrPEIIHOCTH H3MepeHHil;

HICIIOJIB30BATh VIS OIIHCAHIS XapaKkTepa MpoTeKaHHs (PH3HYECKHX IPOLEeccoB (pH3HYECKHEe
BEJTHMHHBI H IEMOHCTPHPOBATH B3aHMOCBS3b MEKITY HIMIL;

HCIIOJIb30BATh JIJIS OIIIICAHIIS XapaKTepa MPOTeKaHus (PU3HUECKIX HpoIeccoB di3nuecKme
3aKOHBI C YUE€TOM I'PAHUI] HX IIPHMEHUMOCTH;

pelaTh KadeCTBEHHBIE 3ajla4u (B TOM YHCIE H MEKIPEIMETHOTO XapaKTepa): HCIOJIb3Ys
MoJieNH, (pH3NYecKHe BEIMYMHBI U 3aKOHBI, BBICTPAaHBaTh JOTHYECKH BEPHYIO IEMNOUYKY
00BACHEeHNS (JJ0Ka3aTeIbCTBA) MPeTIOKESHHOT0 B 3aJ1aue Ipolecca (SIBIeHHS);

pemaTh pacueTHbIE 3aJ1aqi C SBHO 3aJaHHOI (H3HIeCKOIl MOJIENbI0; Ha OCHOBE aHalIH3a
VCIIOBHS 3@ BBIIEIATh (PU3UUECKYIO MOJEdb, HaXOJUTh (HH3HUECKHE BEIMYUHBI H
3aKOHBI, HEOOXOIUMBIE I JOCTATOYHbIE JIUIS €€ pellleHHs, IPOBOIUTh PacueThl U IPOBEPITh
IIOJIy9eHHBIH pe3y/IbTaT;

YUHTHIBaTh TPAHUIBI NpPHMEHEHHS H3Y4eHHBIX (PH3MUecKHX Mojeleil NpH pelleHHH
(I3MIecKHX U MeKIpeMETHBIX 3a/1ad;

HCIOIB30BaTh HH(GOPMAINIO M MPHMEHATh 3HAHHA O HPHHIINIIAX paOOTBI H OCHOBHBIX
XapakTepHCTHKAX H3yUeHHBIX MAlliH, IPHOOPOB H JPYTHX TEXHHUYECKHX YCTPOIICTB IS
pelIeHIs [PaKTHIeCKNX, y4eOGHO-HCClIe/[0BaTeIbCKHUX H IPOEKTHBIX 3a/1a4;

HCIONB30BaTh 3HAHNUA O (PH3HYECKHX 00BEKTaX H IpolleccaxX B IMOBCEIHEBHOI KU3HU JUIA
obecriedeHnss OE30MACHOCTH TpH OOpalleHMH ¢ TMpHOOpaMH M TEeXHHYECKHMH
YCTpOHCTBAaMH, JJII COXPAaHEHHA 3J0pPOBBS H COOMIOJEHHS HOPM 3KOJOTHYECKOTO
IIOBEJICHHSI B OKPY/KaIOMIeH cpe/e, VIS IPHHATHS PeIeHHI] B IIOBCEIHEBHOM JKI3HH.



BBIH}"CKHIIK Ha 0a30BOM YPOBHE ITOJIVIHT BO3SMOXKHOCTD HAYIHUTBCA:

IOHIMaTh N OOBACHATH IENOCTHOCTh (DH3HUYECKON TEOpHH, pa3IHdaTh TPaHHIBI ec
HIPHMEHIMOCTH H MECTO B PSAAY IPYTHX (PH3HUECKHX TEOPHIi;

BIaZeTh OpHEMaMH TOCTPOEHHS  TEOPETHYECKHX  JOKa3aTelbCTB, a  TaKKe
[IPOTHO3HPOBAHHS OcoOeHHOCTell MpoTeKaHHS (I3HYECKHX SBIEHHIl H IPOIeccoB Ha
OCHOBE IOJTyYeHHbIX TEOPETHYECKHX BBIBOJIOB U [J0KA3aTeIbCTB;

XapakTepH30BaTh CHCTEMHYIO CBSI3b MEXJLY OCHOBOIIOJIAr aFONIMMH HAYYHBIMH HOHSTHAMU:
IPOCTPaHCTBO, BpeMsl, MaTepus (BelllecTBO, 0JIe), ABIKeHHE, CIUIA, SHEePrus;

BBIIBUTATh THIOTE3bI Ha OCHOBE 3HAHHSA  OCHOBOIOJATraromuX  (H3HIecKHx
3aKOHOMEPHOCTEH I 3aKOHOB;

CaMOCTOSATETBHO IUTAHHPOBATh H MPOBOIANTH (PH3HYECKHe SKCIIePHMEeHTHI;
XapakTepH3oBaTh  I[JIOOATBHEIE  MPOOGIEMBI,  CTOSNINE  Tepel  UelTOBeYeCTBOM:
IHEpreTHYeCKHe, ChIPheBbIe, IKOIOTHUECKHE, — H POJIb (PH3HKIH B pelIeHHH 3THX mpobieMm;
pelaTh MpaKTHKO-OPHEHTHPOBaHHbIE KaueCTBEHHbIE U pacueTHble (U3IYecKHe 3a1adyl ¢
BEIOOPOM (DH3HYECKOIT MOJIENH, HCIIOJIb3YS HECKOIbKO (DH3HYECKHX 3aKOHOB IIH GOpPMYIL,
CBSI3BIBAIONINX H3BECTHBIE (PHU3HYECKIE BEIHUNHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3€il;
OOBSCHSATH TPUHIMHIII PabOTHl H XapaKTepHCTHKH H3Yy4eHHBIX MalliH, NpHOOPOB H
TeXHHYECKHX YCTPOICTB;

OOBSCHSATE YCIOBHS IIPHMeHeHNs (Gu3nIecKnX Mojieseil IpH pelreHnH (QU3MIecKIX 3a1ad,
HAaXOJHTh aJeKBAaTHYI0 IIpeJIOKEHHOH 3ajade (H3MYECKYyI0 MOJelb, pa3penrarth
npo0IieMy, KaK Ha OCHOBE HMEIOIIHXCS 3HAHUII, TaK U IIPH TOMOIIH METOJI0B OI[EHKI.

B pe3ynbTaTe m3ydeHns QUMK Ha 0a30BOM YPOBHE YIEHHK JIOJDKEH

3HANb/MOHUMAN b

e CMBICIT TIOHSATHIl: (H3HYecKoe SBIEHHe, THIOTe3a, 3aKOH, TEOPHS, BEIIECTBO,
B3alMOJIeHiCTBHE, HSIEKTPOMArHATHOE I0JIe, BOJHA, (JOTOH, aToM, ATOMHOE SJIpO,
HOHHI3UPYIONIHE H3JTydeHHs, IUIaHEeTa, 3Be3/1a, TAlaKTHKa, BeelleHHas;

e CMBICT (DM3MYeCKHX BeIIYHH: CKOPOCTh, YCKOpEHHe, Macca, CIUIa, HMIIYIbC,
paboTa, MexaHH4YecKas OSHEprHs, BHYTPEHHSS OHeprus, aOCOJIOTHas TeMIeparypa,
CpelIHs KHHETHYEeCKas SHePris YacTHI] BEIIeCTBA, KOIHMYECTBO TEILTOTHI, 3IeMeHTapHBbII
3IeKTPHYECKHIT 3aps;

e cMBICT PuaUYECKUX 3GKOHOG KIACCHYECKO MEXaHHKH, BCEMHPHOTO TATOTEHIHS,
COXpaHEHHS SHEPIrHI, HMITyJIbCa H 3JeKTPHYECKOr0o 3apsja, TepPMOJIHMHAMUKIL,
3JIEKTPOMAarHHTHOH MHIYKIHH, GoTo3(deKTa;

® GKIAO POCCULICKUX U 3apybexcHbiX yyeHbix, OKa3aBIIHX HapOOJbIIee BINIHIE Ha
pasBuTHE (HH3UKHU;

ymemsn

e OnucCHIGAMb U 0ObACHAMb husuvecKue H6I1eHUs U ceolicmea men. IBIKEHHE
HEeOECHBIX TeJI U HCKYCCTBEHHBIX CIIYTHHKOB 3€MJIH; CBOIICTBA ra3oB, KHIKOCTEH H
TBEpPIBIX TeJ; 3JeKTPOMarHUTHYI0 HHIYKINHIO, paclpocTpaHeHHe 3IeKTpOMarHHTHBIX
BOJH; BOJHOBHIE CBOIiCTBA CBeTa; H3JIyYeHHe H IIOIJIONIEHHE CBETa aTOMOM;
(boToadpdekt:;

e omauuams THIIOTe36l  OT HAY4YHBIX TeOpHI; derams  6bi600sI HA  OCHOBE
JKCIepHMEeHTaIbHBIX JAHHBIX; NPUGOOUNb npumepwl, nokaszwvlearolijlie,
ymo. HaOMIOJEHUS H 3KCIIEPHMEHT SBIMIOTCA OCHOBOMH JUIS BBIJBIKCHHS THIIOTE3 H
TEOpHii, MO3BOSIOT MPOBEPUTh HCTHHHOCTh TEOPETHYECKHX BBIBOJIOB; (pH3HUECKasS



TEOpHs JIaeT BO3MOKHOCTh OOBSCHSTh H3BECTHBIE SIBJICHUS NIPHPO/IbI U HaydHbIE (DAKTBI,
TIpeICKa3bIBaTh €Ill€ HEN3BECTHBIE SBICHUS;

[ ] HpHGO()HH.I‘b npumepuoi npaxkmu4ecKkoco HCNoOaAL306AHUA gbus'm.fecxux
3HaHuIl: 3aKOHOB MEXaHHKH, TepMOJHMHAMHUKH H 3IeKTPOJAUHAMHKH B SHEpreTHKe;
pa3MHYHBIX BHIOB JJEKTPOMArHUTHBIX H3IY4YeHHH [UI1  pasBHTHA pagno o
TeJIeKOMMYHHKAITHi1, KBAHTOBOIT (DH3HKH B CO3JaHUH SI€PHOI YHePTeTHKH, JIa3epoB;

® GOCNPUHUMANTb u Ha OCHoge NONYYEHHBIX 3HaHULl
camocmosmenvHooyeHueampyMHGOPMaIHIO, cofepkamyocss B coobmernmsx CMI,
IIaTepHeTe, HAYIHO-TIONYIISPHBIX CTATHAX;

ACM0/Ib30BaTh MNPHOOpPeTeHHbIe 3HAHHS M YMEHHST B NPaKTHYECKOH
AeATeTbHOCTH H MOBCeTHEBHOM JKH3HH [18:

e ObecrieueHnsT Ge30MacHOCTH JKH3HEIeSITEIbHOCTH B IIPOLECCe HCIOJIb30BAHISA
TPAHCIOPTHBIX  CPEICTB, OBITOBBIX  JICKTPOIPHOOPOB,  CPEICTB  pagHo- H
TeJIeKOMMYHHKAIITOHHOIT CBS3H. ;

¢ OIIEHKH BIHSHUS HAa OPraHU3M dYeJOBeKa U JIPyrHe OpraHH3Mbl 3arps3HEHIs
OKpYKaroUIeil cpepl;

* PAIIOHATHEHOTO MPHPO/IOTI0IB30BAHNS H 3aIIUTH OKPYXKaIOIIeil cpesl.

3. Conepxanne y4eOHOro mpeamMeTa.



du3uKa ¥ ecTeCTBeHHO-HAYYHBIH MeTO0/| NO3HAHHUS NPHPO/bI

Omnka — ¢QyHgaMeHTanbHas Hayka o Tmpupojge. MeToasl HaydHOTO HCCIENOBAaHIS
busmueckux sBiernit. MonenupoBanne Gu3ndecKux siBIeHHI U mponeccoB. OH3MdecKuil 3aKk0H
— TPaHHIBI MPIMEHNMOCTH. DHU3NYeCKHe TEOPHH M IPHHIMI COOTBETCTBHA. Poib M MecTo
¢m3ukn B (OPMHPOBAHHH COBPEMEHHON Hay4dyHOIl KapTHHBI MHpa, B MpPaKTHYECKOI
JeATeaIbHOCTH nojeil. Ou3nka u KyIbTypa.

MexaHHKA

['paHpOBl OPHMEHMMOCTH KIACCHYECKON MEXaHHKH. BakHellne KHHEMaTHYECKHE
XapaKTepHCTHKH — IIEpEMEIIeHIE, CKOPOCTh, YCKOpeHHe. OCHOBHBIE MOJIEIH Te H JBIKECHHIL.

B3anmozeiicTBre Ten. 3aKkoHsl BeeMupHoro taroteHnd, I'yka, cyxoro TpeHns. IHepiuaibHas
cHcTeMa oTcueTa. 3aKOHBl MeXaHHKH HploToHA.

Hmmyase MaTepHaibHOH TOYKH H CHCTEMBI. I3MeHeHHe H coXpaHeHHE HMITYJIbca.
Hcnonp3oBaHne 3aKOHOB MEXaHHKH JUIS OOBSICHEHHS JBIKEHHS HEOECHBIX TeX M JUIS Pa3BUTHS
KOCMHYECKHX HCCIeoBaHN. MexaHHdeckas SHEpPrus CHCTeMbl Tel. 3aKOH COXpaHeHHs
MEXaHHYEeCKOH 3Heprun. Padora CHIbI.

PaBHOBecne MaTepHaIbHOII TOYKH H TBEPAOIO Teia. YCIOBHS paBHOBecHS. MOMEHT CHUIIBL.
PaBHOBecHe KIIKOCTH U rasa. J[BiKeHHe JKIJIKOCTell 1 ra3os.

MoJexyasipaasi pH3HKa H TepMOJIHHAMHKA

MoutexynspHo-kuHeTn4deckad teopus (MKT) cTpoeHHs BellecTBa U ee SKCIEPUMEHTAIbHbIE
JI0OKazaTeIbcTBa. AOCOMIOTHAS TeMmmeparypa KakK Mepa cpelHeill KHHETHYecKOoil SHepruu
TEIUIOBOTO JIBIDKEHHS YacTHI[ BenlecTBa. Mozenp njaeanpHoro rasa. /lasnenne rasa. YpaBHeHHe
COCTOSIHHS HJIeaIbHOTO Ta3a. Y paBHeHHe MeHeneesa—KianeiipoHa.

ArperaTHble COCTOSHISA BemecTBa. Moienb cTpoeHHs KHIKOCTel.

Baytpennsis sHeprus. PaGora m Tervomepesada Kak crocoObl M3MEHEHHs BHYTpEHHell
sHeprun. IlepBsblii 3aKk0H TepMoanHaMuKi. HeoOpaTHMOCTh TEIUIOBBIX MPOIECCOB. [IpHHITHITBI
JIeHiCTBHS TEIUIOBBIX MAlllHH.

DJIeKTPOINHAMHK A

SnekTpHdeckoe noJe. 3akoH Kynona. HalpsKeHHOCTh H IIOTeHIHAI NIeKTPOCTaTHIECKOTO
noss. IIpoBoaHHKH, TOTYIIPOBOAHHKH H JYIeKTpuku. KoHgeHcartop.

[TocToAHHBIIT JIEeKTPHIECKHIl TOK. DIeKTpOABH KyIIasa ciuia. 3akoH Oma g MMOJHOM IIeTH.
DJIeKTpHYECKHil TOK B IIPOBOJHHKAX, 371€KTPOJIMTaX, IOJYIPOBOJHHKAX, ra3aX H BaKyyMe.
CBepXIIpOBOUMOCTbD.

DJIeKTPOAHHAMHUKA
Maruntaoe moie Toka. Muaykims marantHoro moisi. Cmma Ammnepa. Cuna Jlopena.

CamonHaykis. IHIYKTHBHOCTE. DHEprud MarHUTHOIO 10JIA. MarHUTHBIE CBOHCTBA BEIECTBaA.
DJIeKTpOABUTATENb. 3aKOH 3JIEKTpOMarHuTHON HHAYKUIHH. [IpaBmio Jlenma. MHIyKUIHOHHBII
reHepaTop MEKTPHISCKOro TOKa.

IIpoBeeHre ONBITOB II0 UCCIEJOBAHUIO SBJIEHHS S3IeKTPOMArHUTHON MHIYKIIHH,
3JIEKTPOMAarHUTHBIX BOJIH, BOJTHOBBIX CBOIICTB CBETA.

OO0bsicHeHHe YCTpPoOHcTBA H NPHHOHNOA JelCTBHA TeXHHYeCKHX O00beKTOB,
NpaKTHYeCKoe NpuMeHeHHe QH3HYeCKHX 3HAHHIB MOBCeJHEBHOM RU3HU:

IIpH HCIIOTb30BaHHH MUKpO(OHa, JHHAMIKa, TpaHchopMmaTopa, TernedoHa, MarHHTo(oHa;

g Oe3omacHOro oOpamieHHs ¢ JIOMAamIHel 3J1eKTPOIPOBOJKON, OBITOBOM 3J€KTpO- H
pajuoanmaparypoil.

D/IeKTPOMATHHTHBIE KO.1eDaHHS H BOJTHBI
KonebatenbHblil KOHTYP. CBOOO/IHBIE H BBIHYK/IEHHBIE TEKTPOMArHUTHbIE KOJIeOaHMHs.



T'apmoHndeckue 31eKTPOMAarHUTHbBIE KOJIeOaHHS. DIEeKTpUYecKHil pe3oHaHc. IIpoH3BOJICTBO,
nepejiada i moTpedeHHe 31eKTPHIecKoil SHeprim.

DIIeKTpOMAarHUTHOE Toje. DIeKTpoMarHHTHEIE BOMHBL. CKOPOCTH IeKTPOMArHHTHBIX
BOJH. CBOIICTBA 31€KTPOMArHUTHBIX BOJIH. [IpHHITHIIBI paJIMOCBA3H I TeJIEBUICHHS.

CkopocTh cBeTa. 3aKOHBI OTpaKeHHs H IpeloMiIeHns ceTa. MHTepbepeHuus cera.
Judpaxuna cera. {udpakunonnas pemerka. Ilongpuzamus csera. [ucnepcus cBera. JIMH3BL
@opMyJa TOHKOI JTHH3b!. ONTHYECKHE IPUOOPHL.

ITocTynaTel crenmanbHON TEOPHH OTHOCHTEIBHOCTH. [loiIHas sHeprus. SHeprus MoKo4.
PensiTuBucTCKHiT NMIOyIbC. JledekT Macc i SHEPTHA CBA3H.

KBantoBas pusuka

I'umote3a Ilnanka o kBaHTax. @oto3ddexr. @otoH. I'mmoresza e Bpoilis 0 BOTHOBHIX
cBoiicTBax vactuil. KopnycKyIsipHO-BOJHOBOIl Ayamn3M. COOTHONIIEHHE HEOIIPeIeIeHHOCTEH
I'eiizenOepra.

Imanerapnas Moaens aroMa. KBaHTOBEIe TocTynaThl bopa. Jlazepsl.

Moteti cTpoeHHS aTOMHOTO sijipa. SnepHbie cuibl. JledeKT Macchl M SHEprus CBS3H
sapa.figepHad HepreTHKa. BiausHHe HOHH3HPYIOIICH paJHaliH Ha ;KHBble opraHmsMsl. J{o3a
H3TYYeHHS. 3aKOH pagHOaKTHBHOIO pacliajia H €ro CTaTHCTHYeCKHI XapakTep. DJIeMeHTapHbIe
gacTuIrel. DyHIaMeHTAIbHBIE B3aHMOJIEHCTBHSL.

IIpoBenenne uccaeJOBAHUH IPOIECCOB M3TYICHHS U TOIJIONICHHSA CBETA, SBICHHS
tdoTodddexra I YCTpOIHCTB, padOTAIOMNX Ha €ro OCHOBE, paJHOAaKTHBHOIO pacmana, padoTh
Jasepa, 103UMETPOB.

Ctpoenne BcenenHoi
ConHewHass cHcTeMa. 3Be3/bl H HCTOYHHKH HX JHepruu. CoBpeMeHHBIe NpeACTaBICHHS O
npoucxoxaeHnn u soironun ConHna u 3Be3l. ['amaktuka. [IpocTpaHcTBeHHBIe MacIITaObl
HaOmogaemoii Bceenennoii. I[IpHMeHNMOCTh 3aKOHOB (H3HKH JUISL OOBSCHEHHS IPHPOJIBI
KOCMHYECKHX 00BEKTOB.
Ha6.1101eHne U onucaHHe JIBUKEHUS HeOeCHbBIX Tell

4. TemaTH4ecKoe MJIAHAPOBAHHE ¢ YKA3aHHEM KOJIHYeCTBa YaACOB, OTBOJAMMBIX Ha
0CBOE€HHE KaKI0H TeMBI,

10 kaace



B ToM uncie
2 HanMeHoBaHHe pa3jena Hceto JIao K
u/n pas wacos | Ypokn abdopaTopHbIe OHTPOJIbHBbIE
paboThI padoThI
1 @u3nka H MeToAbl HaydHoro | 1 1
[TO3HAHHA
2 OCHOBBI KHHEMAaTHKI 9 8 1
3 OCHOBBI JUHAMHKH 3 3
4 CHJIBI B MEXaHHKE 7 6 1
5 3aKoHBI COXpaHeHNI B MeXaHnKe | 8 6 1 1
6 PaBHOBecHe abcomoTHO TBEpIorO | 1 1
Tena
7 OcaoBet MKT 5 5
8 Temmepatypa. DHeprus | 2 2
TEIUIOBOTO JBIDKEHHS MOJIEKYIL.
9 VpaBHeHHe COCTOSHHSA | 5 4 1
HJeaJlbHOTO  Tasa. T"azoBEIE
3aKOHBI.
10 | B3aumHoe 1peBpalieHue | 2 2
JKHJKOCTH H rasa.
11 | OcHOBBI TEPMOIHHAMHUKH 6 5 1
12 | OCHOBBI 3JIEKTPOCTATHKH 11 11
13 | 3aKoHBI HOCTOSHHOI'O TOKA 4 1 1
14 | DiaexTpuYecKHil TOK B pa3JIU4yHbIX | 2 2
cpeaax
Hroro 68 61 3 5
11 kaacc
No HaumeHoBaHHE Bcero B T4 e
il Pa3e10B _— Vpokn JlabopaTopHbie | KoHTpoAbLHBIE
padoThI padoThI
1 MarsutHoe moe. 3
2 DJNeKTpoOMarHuTHas 11 10 1
HHIYKIIHA
3 MexaHHnuecKkue 6 6
Kos1e0aHms
4 DNeKTpOMarHHTHbIE 7 6 1
KoJ1e0aHHs
5 [IpousBojicTBO, Nepeyia i | 1 1
HCII0Ib30BaHIE
AL.OHEPTHH.
6 MexaHndecKkne BOJTHBI 1 1
7 DleKTpOMarHHTHbIE 2
BOJIHBI
8 CBeTOBBIE BOJIHBI 13 11 1 1
9 DJIEeMEHTHl TEOPHH 4
OTHOCHTEILHOCTI
10 | CeeToBEIEe KBaHTHI 4 4
11 | AtomHas dmsnka 3 3
12 | du3uka aToMHOTO f1qpa | 9 8 1
13 | Crpoerue Beenennoit 4 4




| Hroro




4. KMEHJ]&FH-TEMETH‘[ECKDE ILIAHHpOBaAHHE

10 gmace
Pasnen Jara
Ne JneMeHThI coepKRaAHHA npoBe
Tema ypoka JIeHH
Ypora
|
YpoKa
Ousnka m|l Tb. UYro wm3ywaer ¢umsnka. Omsideckne  ABIeHHA. Omnka — (yHIaMeHTanbHAsS HAayKa O HPHPOJE.
METOIbI HAYIHOTO HaO:mro1eH11S | OIIBIT. MeTto1sl HayIHOTO HCCIENOBaHHSA (DH3HMHMECKHIX ABIICHIIL
MO3HAHIIA. Mogemipopanne (QH3IMMeCKHX ABIeHHI H MPOIECcCOB.
Ou3nmgeckiii  3aKOH —  TpaHilbl  [OPHMEHIMOCTH.
Du3NdecKie TeOPHI M NPHHINI COOTBEeTCTBHA. Pomlb H
Mecto dusukn B (OPMHpPOBAHIH cOBpeMeHHOIl HayuHoil
KapTHHBEl MIpa, B IPAaKTHYecKoil JeATeIbHOCTH IIONeil.
(Du3HKa 11 KyJIbTYpa.
OcHoBBI 2 OcHoBHBIE IOHATHS H OLpEIelCHHA B  MEXaHIHKe. I'pammnnsl npHMEHHMOCTH KIACCHUECKOH MeXAHHKIL
KHHEMAaTHKIL [TpsamonHHellHOe paBHOMePHOE JIBIKeHH e TOUKH. Baxneilline — KHHeMaTHYecKie  XapakTepHCTHKH — —
3 IIpsMomineiinoe paBHONEPEMEHHOE [IBIDKEHIE TOUKIL. repeMenieHne, cKopocTh, yeKopeHHne, OCHOBHBIE MOJeNH
4 CroboJHOE MaJieHHe Tela. Teql U JBILKeHHIL.
5 TIpumeps penreHis 3aad. BsaumozeiicTeie te. 3akoHbl BeceMHPHOTO TATOTEHILS,
6 Pemente 3amad I'yka, cyxoro Tpenus. IHeplHaibHas cicTeMa oTcYeTa.
7 CrokeHHe cKopocTeil, 3akoHs! MexaHHKHN HeloToHa.
8 PaBHOMepHOE JBILKEHIe TOUKIl [0 OKPYKHOCTIL. IIMmynsce MaTepHaTbHOI TOYKH 1 cHCTeMbl. H3Menenne
9 TIpHMepB! pelieris 3ajat. H coxpaHeHme uMmynasca. llcmomssoBaHme 3aKoHOB
10 KonTpo:mbaas pabota Nel «OCHOBEI KHHEMATHKID) MeXaHHKH U1 00bACHeHHS [IBIDKeHHS HeOecHBIX Tel u
s pasBHTHS KOCMITIECKHX TccIeI0BaHMI.
MexannTeckas SHepTHA CHCTEMBI Tel. 3aKOH COXpaHeHHs
MexaHi4eckoii aneprun. Pabota ciuisl.
PaBHOoBecHe MaTepHalbHOIl TOYKH H TBEPIOTO Tena.
Vcnoeus paBHoBecms. MoMmeHT cmnel.  PasHoBecne
JKIJIKOCTH H Ta3a. J[BIbKeHNe AIUIKOCTe T 1 ra30B.
OcHOBH 11 3akonsl HetoToHa.
JIHHAMHKH 12 TIpuMeps! pemreHns 3axad.
13 Pemenne 3amag
Ciuibl B MexaHnke | 14 CIUIBl BCEMHPHOTO TATOTEHII.




15

l'IepBax KOCMHYECKAA CKOPOCTh.

16 Criuta TsoKecTH H Bec Tena. HeBecoMocCTs.
17 Cruta yrpyrocTi.
18 Cnna TpeHIs.
19 TIpumepst penrexHus 3amady.
20 Jlabopatopras padota Nel «lI3ydeHne JBHKEHHA Tela IO
OKPYAKHOCTILY.
3aKOHBI 21 Hmmyasc. 3akoH coXpaHeHHS HMIYIbCA.
;{g‘g i?;gm 22 TIpumeps penrenns 3ajuad.
23 Mexanmeckas paboTa I MOITHOCTE
24 Duepris. MexaHmieckas sHepris Teia.
25 3aK0oH cOXpaHeHHA SHepriN B MexaHHKe.
26 Jlabopatopuas pabota Ne2 «[I3yueHne 3akoHa coxpaHeHHs
MeXaHI9ecKoil JHepTH».
27 TIpumeps! penreHns 3ajuady.
28 Kontpomenas pabota Ne2 «OcHOBHI JHHAMHKIL 3aKOHED
COXPEIHeHHﬂ B MEXAHHKE.
PaBHOBecHEe 29 PaBnoBecnie aGcoMIOTHO TBepPIOTO Tera.
abcomoTHO
TBEPJIOTO TeNa.
OcHoset MKT 30 Tleproe nonoxenne MKT. Monekynsaprao-kiHeTireckas teopust (MKT) crpoeniis
3l IIpuMeps pemeHns 3ajad. BelllecTBA W ee OKCIepHMeHTalbHble [I0Ka3aTelbCcTBa.
32 Bropoe 1 Tpetse nonoxenis MKT. AOcomoTHags ~ TemIeparypa Kak  Mepa  cpeiHeil
i3 OcnoHoe ypasHeHne MKT razos. KITHETHYECKOIl SHEprHH TEIUIOBOTO JIBHAKEHHA YacTHIT
34 H[J}IMC]JH peInenis 3aa4q. BemectBa. Mojiens HIaNBHOTO rasa. JIEBJIEH]IE rasa.
Temneparypa. 35 Temmneparypa it ee onpeeneHue. VpaBHeHHe COCTOSHHA MHIeATBHOTO Tasa. YpaBHeHIe
DHeprus 36 CKOpOCTE TelI0BOTO JBIKEHHA MOJIEKYI rasa. Menieneesa—Kianeitpona.
TEMIOBOTO Arperatnsie cocTosnns BemecTsa. Mogjens cTpoenms
TBIKEHIIA KIUIKOCTEI.
MOJIEKYIL. BuyTpennasa oueprnd. PaboTa n Temiomepelada Kak
CIocoORl H3MeHeHNA BHYTpeHHell sHepri. [lepBriil 3aKoH
VpaBHeHHe 37 ‘VpaBHeHHe COCTOSHI IIeansHOTO Tasa. TepMOJIHAMHKN. HeoBpaTinMOoCTh TenyoBbIX IPOIECCOB.
COCTOSHIISA 38 T'a30BbI€ 3aKOHBI. TIpHHIHIE A€HCTBIA TEIUIOBBIX MAIIIH.




HIACAIBHOTO Trasa.

39

Ilpumeps1 penrenns 3amau.

["azoBele 3aKoHBI. | 40 Pemenne 3ajgaq.
41 KonrponsHas padota Ne3 «OcHOBB MOJIEKYIApHOI
(H3HKHY.
Bzanmuoe 42 Haceimennstii nap. BirakHocTs Bo3yxa.
[peBpalieHie 43 TIpumepsl peneHns 3ajiad.
KIIKOCTH H Taza. | 44 Buytpennas sHeprud. Pabota B TepMo IIHAMIIKE
OcHOBH 45 Kommuectso TemmoTsr.
TEPMOITHAMIKI | 46 TlepBslii 2aKOH TepMOIHHAMUKI.
47 IIpumeHenne | 3aKoHA TepMOJIHHAMIKH K H30IpolieccaM.
48 Tennosele ABHTATENIL.
49 KontpoibHag pabota Ne4 «OCHOBBI TepMOJIHHAMHKILY.
OCHOBHI 50 JnMeKTpHIecKHii 3apa. 3akoH COXpaHeHNs SnexTpiueckoe mone. 3akoH Kyrmona. HanpsxeHHOCTB
3NEKTPOCTATHKH 'BJ'IEKTPH‘IBCKDI'{) 33[38.‘13. 1 MOTEHIHAI 3IEKTPOCTATHYECKOI0 IIOJIA. HPOBU,E{HIHGJ,
51 OCcHOBHOI 3aKOH 2MeKTPOCTATHKH. [OJIYTIPOBOIHUKH I TH3IeKTpuKy. KoHtencarop.
52 TIpumeps! penrenus 3amady. TlocToAHHBI WIEKTpHYECKHIl TOK. IeKTPOIBIAYIIAA
53 SneKTpuueckoe mole. HanpsienHocTs smeKTprteckoro | ciia. 3akon OMa ma moMHOI Memi. MeKTpiieckuii Tok B
o4, MNPOBOJIHITKAX, JIEKTPOINTAX, IOIYIPOBOJHHKAX, ra3sax H
54 CnioBble  JIHHHH — MeKTpHdeckoro  moiad.  Ilose | BakyyMe. CBEpXIPOBOLHMOCTS.
IIPOBOJIANIETO IHapa.
55 TloTenmmaneHas  SHeprud  JapsKeHHOIO  Tela B
OJIHOPOJIHOM YIEKTPOCTATHYECKOM T0JIe.
56 TMorenunan H pasHOCTB NOTEHIHAIOB
3JIeKTPOCTATHYECKOT0 MOJIA.
57 TIpumeps! penrenus 3amady.
58 SnekTpoeMKocTh. KorgencaTopsl.
59 TIpumepst pentexs 3aady.
60 Penrenne 3amady.
3aKoHBI 61 OnexTpudecknii  Tok. CHina Toka., 3akoH Owma.
MOCTOAHHOTO ConpoTHeieHie.
TOKa 62 TlocnenoBatensHoe M HapaleNbHOE — COEMUHEHHE
IIPOBOIHHKOB.
63 JNMeKTPOABILKYINAS CIUTA.
64 JlabopatopHag padota Ne3  «llsmepenme 3JIC n




BHYTPCHHETO COIIPOTHBICHHA HCTOYHIIKA TOKA».
65 PaboTa 1 MOHIHOCTE MOCTOSHHOTO TOKA.
66 KontposibHas paGora Ned «Dnexrpoctariia. 3aKOHBI
MOCTOSHHOTO TOKA»,
DMeKTpHUecKHiT 67 JMeKTpHYIECKHil TOK B TOMIYIPOBOIHUKAX.
TOK B pPaslIH4HBIX | 68 DIEKTPHYECKHTT TOK B AIIKOCTAX H rasax.
cpeax
11 rmace
Ne OUmSSTENBIRIE NNy Buabl viedHoil 1esTe IbHOCTH ara
Pasgen Tema ypoka colepARAHNA 00pa3oBaHHA NpoBeIeH
YpoKa ofyualommuxca
HSl YpOKa
MarsitHoe 1 TE. Bsaumogeiictsue TokoB. Bexrtop | MaraurHoe noste Toka. Heaysums Jlasats ONpEIeIeHIA,
mone MarHHTHOf HHyKii. JInmEm MareuTHolt | MartuTHoro moss. Civia Amiepa. m3obpakaTk  CHIOBEIE  JIHHIH
HHIYKIHH Ciuna Jloperua. CaMOHHIYKIS. MarHHTHOTO [OJf, OINpeleNsTh
2 Moyne BeKTOpa MarHHTHOIN HHIYKITHH. HELySHpaDCTs. JHCHEA HallpaBJIeHIe JSHCTBYFONIET CIIbI
Marsursoro noss. MaruutHsie
Cuma Awmmnepa. CBOfICTRA BeMIeCTBA. Ammepa, MoIyns el Jloperma.
3 JeitcTRHE MAarHHTHOTO o HE | J1eKTpoBHTaTeNb. 3aKOH
neAyrHiics sapaa. Cita Jlopenia. 3MeKTPOMAr HHTHOI HHIYKITHH.
DIeKTpOMAart 4 SBiaenne 3MekTpoMarHuTHON muykimm. | [IpaBitio Jlenua. HHAYKIIOHHBII OOBACHATE MOHATHA,
HTHAA MarsuTHsIil MOTOK. ;THE::;:;;RHPH‘::;:;:; ToKa. o PaccunTeBaTh qHCICHHOE
HHIYKIIA 5 3aKOH MEeKTPOMATHHTHOI HHIYKITHH. H(f:.‘?leﬂOBaHIEO R R 3HAYeHHe JC,  oOBACHATDH
6 C HHTYKITHI B ABIDKYIUXCH | 5o erpomar HETHOR HHTYKITH, TIPHYHHb [OABIEHIA
TPOBOJIHIKAX. 1EKTPOMArHHTHBIX BOJH, BOJIHOBBIX | YICKTPOMArHHTHOrO TROIEH,
7 [IpuMepsr pemenns 3aad. CBOJICTB CBeTa. pemaTthk 3ajaqn no TeMe
[ Pemenre 3aa4 ObbacHeHNE yeTpoiicTa u
9 Camormykis. HRAyKTIBROCTS. OPHHIIA  AeCTBHA  TEeXHHYECKHX
0DBEKTOB, HNpaKTHUeCKOe
10 | DHeprus MarHUTHOTO MO TOKA.

TIprMeps! penTeHus 3aqad.

nprMeHeHe GU3NYECKHX 3HAHI B




12 IMeKTPOMArHHTHOE T07Ie. MOBCeAHEeBHOI JKIBHH:
13 Pemenme 3amad. mpi  HCHOIb30BaHHH M]IKpmbOHa,
14 | KonrponsHas paGota Ne| | AHAMIKA, TpaHcopMarTopa,
«INEKTPOMATHHTHAS HHIYKIH . TCREGORA, MATRETOCIONA;
juist  OesomacHoro oOpamieHHns c
JlOMantHei 37IEKTPOIPOBOIKOIL,
OBITOBOIT JIeKTpPo- n
paanoannapaTypoii.
Mexaniueck 15 | CBoboaubie u BeiHY#KIeHHble | Konebarenbabiil koHTYp. | JlaBats onpejeneHus [IOHATHIL,
He MeEXaHHYESCKHE KOJIBG&HHJL CBOGOJ]H]:IB H BL]HYXUIEHHI:IE P&CC‘III’[’BIB&TI: HBpIiOI[ KO]IEGBH}H&
KonedaHIs 16 | JIuHaMIKa K0TeOaTeThHOTO JIBIKEHI. 3TeKTpOMAr HIITHBIE KoTeOaHHA. | MasTHIKOB, MeXaHIYecK Vi
17 | TapMoHiuecKie KoxebaHis. TapMoHHYeCKHE 3MEKTPOMATHITHBIE | 3HEPrii0  CHCTEMBL,  Pelarh
18 | Ilpespamenie IHEpPriH mpn | KoleOaHiis. DNEeKTPHYECKHIT | 3a1a4H 110 TeMe.
TapMOHITIECKIX KoleDaHsIX. pesoHaHc. TIpomM3BO/ICTBO, Mepeliada
19 | BeIHy&/IeHHBIe KoneOanns. PezoHanc. H  TOTpel/ieHHe  3JIeKTPHIECKOIl
20 | IIpoeepo4Hasn pabota o TeMe | HEPrHIL.
«Mexanmeckne KoneGaHIa». DIeKTpOMarHHTHOE noJie.
Onexrpomard | 21 | CBoOonbre 31€KTPOMar HHTHBIE DreKTpoOMarHHTHbIC BOTHBL | O0bAcHATD IpeBpanieHne
HTHEIE Konebanns. KonebaTeIbHEIT KOHTYP. CropocTh 3TEKTPOMATHHTHBIX BOMH. | sgeprimt mpH 3MeKTPOMATHITHBIX
konebanis 22 | VpasHeHNe, OIICHIBAlOIIee IPOIECCH B CpoiicIBa 3IeKTPOMATHUTHBIX BOJH. | goneGannsax,  XapakTepl3oBarh
KoJlebaTeIbHOM KOHTYpE. TTpusriims PalHOCHIIH 1 | moxyvenne IepeMEHHOTO TOKa I
23 | IlpiMeps! pelieHis 3a/1a4. TCIEBHICHHA. ero mnpuMeHenne. OOBLACHATE
24 | MepeMennsrii aMeKTpHtecKitil TOK. CropocTb CBETa. 3aKOHBI OTPAKEHIA | yenopis pe3oHaHCa B et
25 | Pesonanc B sneKTpIreckoil eI, s HpeHOMIteuA CBETA. | lepeMeHHOTO TOKa.
26 | IIpumeps! penteHis 3atay. Hurepepenmmis cpera. Jluppaxumis
27 KonrponabHas pabota Ne2 | BeTA- Audpasiionnas  penerxa.
«TEKTPOMATHITHBIE KOTEGAHIID. [lonapmsamnga  ceta. ,E[:Icnepcuit
Ilpoussoncte | 28 | I'enepupoBaHue MEKTPOIHEPTHH. e (IS Dopiym. MUkl O0BACHATE yeTpoiicTBO it
0 Mepejgaya, TpaxchopMaTopsl. HHESH. OfUir1eckne IpHoopH. TPHHITHIT JieficTBIA
HCHOIB30BaH Tparcdopmaropa.

He
31eKTPO3Hepr




HH

Mexannieck 29 | MexaHntdeckas BOJTHA. VpapreHne OOBACHATD pacrpocTpaHeHIe
He BOJHEI Oervieil BOJHBI. MexaHnqeckoil BOJTHEL.
DIeKTpoMart 30 | DneKTpoMarHHTHBIE BOJHBI H HX CBOICTBA. OOBACHATE BO3ZHHKHOREHIE
HTHBIE BOJIHBL | 3] TTpHATIITET paHOCBA3IL IEKTPOMArHUTHBIX BOJIH M HX
TpHMEHeHHe.
CBeToBBIC 32 | 3aKoHBI OTpaKEHHA H [IPEIOMICHIS CBeTa O0bACHATE MPHPOIY
BOJIHBI 33 | Jlabopatopnas pabora Nel «lsmepenme BO3HHKHOBEHIA CBETOBBIX
NoKa3aTeld NpeJoMIeHI CTekIan, SB/ICHIIL, BBIIOIHATE MOCTPOCHIS
34 ITonHoe oTpaxeHIe. n300pakeHHl B IIOCKOM 3epKare,
35 | IIpumeps! penieHus 3aa4. pabotaTh ¢ 0BOPYIOBAHHEM,
36 | Jlunza. Iloctpoenme m3obpamkeHus B NOKA3bIBATE X0 Iy1a B MPH3ME U
THH3e. TUIOCKONApaUIeIBHON TUIACTITHKe,
37 | @opmyna TOHKOIT JIH3EL pemiats  3aladim 0o TeMe.
38 | llpmMepH! penieHns 3a/1a4. OGpACHATS obpasoBarire
39 | Iucnepcns csera. CIVIOIIHOTO CreKTpa npu
40 | UntepdepeHuns MeXaHHYECKHX BOIH H R
CBETa.
41 Jndpakins MexaHrdecknX BOH I cBeTa.
42 | IndpakinoHHas penieTka.
43 IIpuMepHl peleHn 3aiadq.
44 | KonrponbHas pabota Ned «CeeToBbie
BOJIHEI».
DeMeHTH 45 | PensTuBHCTCKas MeXaHIKa. [TocTymater cmemmamsHoii  Teopmnn | OOBACHATE PeISTHBICTCKII
TEOpHH 46 | Ocuosusie cnepctsug CTO. oTHOCHTeMbHOCTH, [lonHas »Heprus. | 3akoH  CIOKEHHA  CKOPOCTEil,
OTHOCHTE/IBH 47 | Ilpimeps! pemieHns 3ajiaq. Oneprus nokos. PesTUBHCTCKHID | pemaTsh 3a1ati 1o TeMe.
ocTH 48 IeMeHThl TEOPHH OTHOCHTEIBHOCTIL nmiyee. JledekT mace 1 dHeprus
CBA3H.
CBeToBble 49 | DoToHbL Qotoaddexrt. 3akonws | Tunotesa Ilmanka o  KeaHTax. | Pemate 3aja4u o teMe.
KBaHTEI thoroaddexra. ®otoaddext. Poton. ['mnotesa e




50 | Teopus dotozddexa. Bpoiins o BomHOBRIX CcBoOiicTBax
51 [IpiMeps! pemeHns 3amad. gacTHIL  KophmyckylIapHO-BOIHOROI
52 CBeTOBBIE KBAHTEI IyaIsM. CooTHoOLIEHHE
HeonpeieneHHocTelt ['eiisendepra.
ATomHAas 53 Crpoenne atoma. OneiT Pesepdopra. [Inanetaphas MOJIEIh atoma. | OObACHATE MOJIETh aToma,
(hu3nKa 54 Ksantosele mnoctyratel bopa. Mogens | Ksantossie noctynatsl bopa. pemaTh 3a1aqi no TeMe.
aToma BoJopoJa 1o bopy. Jlasepsl.
33 IIpiMepsl pemennd 3aaa9.
Qusnka 56 OTKpEITHE PammoaKTHBHOCTH, | MoJenn cTpoeHHs aTOMHOTO fapa. | OOBACHATE ABJIeHHEe
aTOMHOTO PamoakTiBHbIe NpeBpaleHIS S1ep. Hnepurle cumel. Jedext Maccel 1 | paaHOAKTHBHOCTIL, CTpOCHHE
anpa 57 | 3axoH paaHOAKTHBHOTO pacHaa. IHEPriA CBA3H anpa.fliepHas | aTOMHOTO #1pa, HEpPrHi0 CBA3H
58 Ctpoenne atoMHOTo £1pa. SaepHeie civer | SHepreTHKa. Binusiaue | sapa, pemarts 3alauy [o Teme.
50 Bﬂepnm CBA3H AaTOMHBIX fJ1ep. HOHH3HPYIOIIeH paamin Ha | OOBACHATE peaxiu0  JIeneHns
60 ﬂﬂepme peaKIiHi. BHEPTB'I'I‘]"IE(:K}B‘i AHBBIE OPraHi3Mbl. Hoza | a1ep ypaHa W TepMosiIepHBIe
BBIXOJI /IepHOIT peakiim. H3TYUeHHSA. 3aKoH PallOAKTHBHOIO | pEaKilHil.
61 Jlenenne siep ypaHa. Ilerble sulepHbple | PACTIaZa H  €T0  CTATHCTHYCCKHI
peakiny. SnepHslii peakTop. XapakTep.
62 TepMmosiepHble peaKiii.
63 [IpuMephsl pemeHns 3a1atd.
64 KourtponsHas pabora Ned  «Dusmxa
ATOMHOTO AJpas.
DaeMeHTapH 65 | DneMeHTapHBIe YaCTHITHL. DneMeHTapHBIE JaCTHIIBI.
ble YaCTHIIBI OyHIaMeHTaIBHEIE
B3aHMO,1efICTBHA.
Crpoenne 66 ConHeunas cHcTeMa. ConHedHas cHcTeMa. 3Be3/Isl I IImets oOmee mpejacTaBIeHHE O
BeenenHoii 67 CoTHIEe T 3Be3Th. HCTOYHHKH X SHepTI. cTpoenie BeeneHHOIL
68 Ctpoenne BeeneHHoii. CoBpeMeHHBIE [IPelICTABICHIS 0

NPOHCXOAIECHI I YBOTIOIHI
Comnana u 38e31. ['amakTika.
ITpocTpaHcTBEHHBlE MacIITa0bI
Hadumojaemoil BeeneHHoIL




[IpiMeHIMOCTE 3aKOHOB (MHIZHKI 715
0OBACHEHHA PHPOIB] KOCMHYECKHX
obbekToB. HabimogeHne 1 onucaHme
JIBHKEHHA HeDecHBIX Tell




5. Onucanue yqeﬁﬂo-Meronnqeckoro H MaTePpHAITbHO-TeXHHYECKOI'O obecrevyeHHust
OﬁpaBOBaTe.]'leOFO npomecca.

JluTepaTypa a8 yuuTens:

1. Bonxkos B. A., YHHBepcaapHbIE MOYPOUHBIE pa3paboTku mo ¢usuke: 11 kmacc. — M.: BAKO.

2. Tenmreiin JI. ., ®m3nka — 1 1. MonekynapHasg ¢usnka n tepmouHamuka (IlepBoe nmomyroaue).-
M.: Hnekca.

3. Jlaempos 2. /I.. COOpHHK HOpMAaTHBHBIX NOKyMeHTOB. Om3nuka. — M.: JIpoda.

4. 3opun H. I1., Tects! no ¢usuke: 11xmace. — M.: BAKO.

5. Mapkuna I'. B., @usuka. 1 1k1acc: noypounsie 1ians! no yaedunuky I'.SI. Msakumesa, b.b.
byxosuesa.- Bonrorpanx: Yunreis.

6. Mapon A. E., ®muka. 11 krace: miaktiuaeckne Matepuansl.— M.: JIpoda.

7. Msxmmes I'. 5., ®@u3uka. 11 kiace: yae6. J[ns oOmeoOpasoBar. Yupexaenuii .— M.:
[IpocBemennue.

8. PrivkeBmu A. II., ®u3nka. 3ajaunnk. 10-11K1.: mocodne juist o0meodpa3zoBaT. YupexkIeHnit. —
M.: JIpoda.

9. Caenxo II. I'., ®u3suka. IIporpammer o0meoOpa3oBatenbHbIX yapexaenuil, 10 - 11xmacc.-M.:
IIpocBenienmue.

10. Caypos IO. A, ®usuka B 11 xiacce: Moaemn ypokos: Ku. JUtg yauresnt. — M.: IIpocsenienue.

11. ITaponosa H. B., Jluaktiyeckuii Mmarepuai mno ¢usuke, 7-11xm1.-M.: IIpocsenienue.

12. Snymesckas H. A., IloBTopeHHe 1 KOHTPOJIb 3HAHHII 1O (I3NKe Ha YPOKaX 0 BHEKJIACCHBIX
MeponpusaTusax, 10-11x1.-M.:I'mo6yc;Boarorpa: ITanopama.

JInTepaTypa 18 ydanmxcs:
1. Mskmmes I'. f., ®u3uka. 11 xmace: yae0. /s obmeodpasoBar. YupexaeHHit . — M.:
IIpocBemenue.

2. PeivkeBnd A. I1., ®m3uka. 3agaunnk. 10-11K1.: mocoOue a1 oOmieoOpaszoBar. YupexaeHmi— M.

Hpoda.



IIpuioxenune

KpHTEpHH OllcHHBaHHA y‘leﬁﬂ(}ﬁ JeATeJIbHOCTH oﬁy-laloumxcﬂ.
OneHKa YCTHBIX OTBETOB YUalINXCH

OneHka S5 CcTaBUTCS B TOM ClIydae, €CJIH Yy4JallHiicsi ITOKa3bIBaeT BepHOE MOHHMaHHEe (GH3HIeCKOI
CYIIHOCTH paccMaTpHBaeMbIX SIBJICHHII U 3aKOHOMEPHOCTEI, 3aKOHOB U TEOPHIl, JaeT TOYHOE OTpejielleHHe
1 HCTOJIKOBaHHE OCHOBHBIX TIOHSATHIl H 3aKOHOB, TEOPHIl, a TakkKe MpaBIIbHOE ollpeieleHne (U3 MIecKHX
BEJIHMHH, UX €IHHHUI] H CHI0CO00B M3MepeHHS; IIPaBIIBHO BBIIOIHSAET YePTEXKH, CXeMbl H TpadHKH; CTPOHT
OTBET IO COOCTBEHHOMY ILIaHy, COIIPOBOJK/IA€T paccKa3 HOBBIMH IIPHMEpaMi, yMeeT IIPUMEHSTh 3HaH!S B
HOBOH CHTYaIlMH IIPH BBINOJHEHHH NPaKTHYECKHX 3aJaHMil; MOJKET YCTaHaBIHBAaTh CBS3b MEKIY
H3yYaeMBIM U paHee H3yMeHHBIM MaTepHaIoM IT0 Kypcy (PH3HKH, a TakkKe ¢ MaTepHaIOM YCBOEHHBIM IIPH
U3YYEHHH JIPYIUX IpeJIMeTOB.
Omnenka 4 cTaBUTCS B TOM CIy4ae, €CJIH OTBET YU€HHKA YAOBIETBOPSAET OCHOBHBIM TPeOOBaHHAM K OTBETY
Ha OIIEHKY 5, HO 0e3 HCII0JIB30BaHHs COOCTBEHHOIO IUIaHa, HOBBIX IPHMEPOB, Oe3 IMpHMEHEHHS 3HAHINI B
HOBOI1 cutyary, 6e3 HCII0JIb30BaHHS CBA3EI ¢ paHee H3yYeHHbIM MaTepHaIoM, YCBOEHHBIM IIPH H3y4eHHH
IPYTHX MPeIMEeTOB; eI YYallHics JOMYCTHI OJHY OIMHOKY MIH He Oollee IBYX HEHOYETOB H MOXKET
HCITPpaBHTh HX CAMOCTOATEIBHO HIIH C Heﬁom,moﬁ IMOMOHIIBKY YHIHTEIIA.
OmeHka 3 CTaBUICS B TOM ClIydae, €CIM Y4allHiics NPaBIIbHO MOHMMaeT (PU3HUECKYIO0 CYIIHOCTh
paccMaTpHBaeMBIX ABICHHI H 3aKOHOMEPHOCTEIl, HO B OTBETE HMEIOTCS OT/AEIbHbIE MPOOEIIbl B YCBOSHHHU
BOMPOCOB Kypca (PH3HUKH; He MPENSTCTBYET JaTbHENNIEMY YCBOEHHIO MPOTrpPaMMHOTO MaTepHasa, yMeeT
NPUMEHSTh MOJyIeHHbIe 3HAHUS MPH PENIeHHH MPOCTHIX 3a/1a4 C UCHOJIb30BAaHHEM TOTOBBIX (POPMYII, HO
3aTpyJHSeTcS IPH pPelIeHHH 3ajad, TpeOYIOIINX IpeoOpa3oBaHHA HEKOTOPHIX (OPMYT; IOIMYCTHI He
bonee oHOI rpyOOIl U 0/THOT HErpyOOil ONMHOKH, He Dojee IBYX-TpeX HErpyOBIX HeJT0UETOB.
OneHka 2 CTaBHTICSA B TOM CJIydae, €CJIH yJal[uiics He OBJIajie)l OCHOBHBIMH 3HAHHSAMH B COOTBETCTBHH C
TpeOOBaHHAMH H JIOIYCTIUI 00JIbIIEe ONMMHOOK H HEIOYETOB, YeM HEOOXO0IMMO JUIS OLEHKH 3.

OrneHKa IMICEMEHHBIX CaMOCTOSTEIbHBIX I KOHTPOIBHBIX padoT
OneHka 5 craBUTCS 32 paboTy, BBIITOTHEHHYIO HOJIHOCTBIO 03 OMMO0K U HeJI04eTOB.
Omnenka 4 cTtaBUTCA 3a pa0dOTY, BBHIIOJHEHHYIO MOJHOCTBIO, HO NPH HAIHYHH He 0oJiee OHOH OMIMOKH H
OJIHOTO HeJioveTa, He DoJee TpeX HeJI0TEeTOB.
Onenka 3 craBHTCS 3a paboTy, BBIIOJHEHHYIO Ha 2/3 Bcell pabOTHI MPaBIIBHO MM MPH JIOMYIIEHUI HE
Oonee omHoH rpydoil ommOKH, He Oojiee TpeX HErpyObIX OIMOOK, OAHOH HerpyOOll OMHOKH H Tpex
HeJ04eTOB, IIPH HAIHNYNHI YeThIpeX-IISTH HeI0UeTOB.

Ouenka 2 cTaBuTCs 3a paboTy, B KOTOPOIl YHCII0 OMUOOK U HEJ0YETOB MPEBBICIIIO HOPMY JUTI OIEHKH 3
IUIH IIPaBIJIBHO BBINOJIHEHO MeHee 2/3 palboThl.

O1eHKa 3HAHUI IPU TECTHPOBAHHU

T[pOIIEI—IT BBITIOJIHEHIIA 3aJaHIA OTME':TK&
80% u Goree 5
60-80% 4
3 0-60%% 3
MeHee 30% 2

OlIeHKa 1aG0PaTOPHBIX paboT
OneHka 5 cTaBHTCA B TOM CIy4ae, €CIH YJaIHiics BRITIOTHIUT padoTy B MOJIHOM 00BeMe ¢ coOTI0aeHEM
HEOOX0IUMOI ITOCI€I0BaTe/IbHOCTH IIPOBEIEHHS OIBITOB M H3MEPEHHIT; CAMOCTOSTENBHO H PallHOHAILHO
MOHTHpPYET HeoOXoauMoe oO0OpyIOBaHHE, BCE ONBITHI IPOBOJAUT B YCIOBHAX H peiKHMAX,
00ecreuHBaOMNX TMOJTYIeHIe TPABIIBHBIX PE3YIbTATOB U BBIBOJOB; COOMIO/aeT TpeOOBAHMS IMpaBIIT
0e30IacHOro Tpyja; B OTYeTe MPABHIBHO H aKKYPaTHO BBITIOIHAET BCE 3aIIICH M MPaBILUIBHO 0(opMIeHO




nmaboparopHasg pabota(Tema, Iejb, X0/ paboThl) , TaOIUIIbI, PUCYHKHU, YepTexi, rpaQHKu, BHIYHCICHHU,
IIPABUJIBHO BBINIOTHAET aHAIN3 IO PEIIHOCTEH.
Omnenka 4 cTaBUTCA B TOM CiIydae, eCIH YHaIIiics BBIIOJHILT paboTy B COOTBETCTBHH C TPEOOBAaHIAMH K
OIIEHKE 5, HO JIOIYCTII JIBa-TPH HeJloueTa, He OoJee 0JHOIT Herpy0oil omuOKU U 0HOTO HEJI0YeTa.
Onenka 3 crtaBuTCS B TOM CJIydYae, €CIH YdJalIMiics BBIIOJHHI padoTy He NOMHOCTHIO, HO 00BEM
BBIIIOTHEHHOI YaCTH TAKOB, YTO IO3BOJIAET IOJYIHTH IpaBIUIbHBIE Pe3yIbTaTEl H BEIBOJBI, €CIII B XO/I€
MPOBEJIEHNS ONbITA U H3MEPEHUIT OBUIH JIOITYIIEHBI OIIMOKH.
Onmenka 2 cTaBUTCS B TOM CJIydae, €CIH YyJamlHiicd BBIIOJHIWI padOTy HE IOJHOCTBIO H 00BEM
BBIIOJTHEHHOII pabOTBl He MO3BOIeT cielaTh IpaBIUIbHBIE BBIBOJBL BBIUHCICHHS; HAOIIOeHHS
IPOBOIUTUCH HEMPABHIIBHO.

[lepedens onmbdok

L. I'pyonle omuOKH.

1. HesnaHme ormpejejeHHil OCHOBHBIX NOHSTHI, 3aKOHOB, IIPaBIUI, IIOJIOKEHHIT TeopuH, (opmyr,
OOLICTIPHHSATHIX CHMBOJIOB, 0003HAYCHHS (PH3NICCKUX BEIHIHH, CAUHHUIY H3MEPSHHA.

2. HeyMeHHe BBIIEISTH B OTBETE ITIaBHOE.

3. HeymeHuHe npHMEHATh 3HAHHSA JUIS PelIeHHs 3a/a4 1 00bAcHeHHs (hH3MIecKHX SBICHUI; HEMpaBHIbHO
chopMyIMPOBaHHEIE BOIIPOCHI, 3aJaHUA NI HEBEpHbIe 00BACHEHNS X0/1a HX pelIeHNs, He3HaHHue IIPHEMOB
penieHns 3ajad, aHAJOTHYHBIX paHee pelleHHbIM B Kiacce; OMMNOKM, IMOKasbIBaIOIIHe HENpaBIIbHOE
MOHHMAaHHe YCJIOBHS 3aJladH HIH HeIMpaBIIbHOE HCTOIKOBAaHHE PEelIeH .

4. HeyMeHUe 4UTaTh H CTPOUTH IPapUKH U IPUHITUITHAIBHBIE CXEMBI

5. HeymeHne moJaroToBHTh K paboTe YCTAaHOBKY WM JabOpaTOpHOE 00O0pyHOBaHHE, MPOBECTH OIBIT,
HEeoOXO0IUMBIE pacyieTh! WIH HCII0Ib30BaTh MOTydeHHbIE JJaHHBIE JUIS BBIBOJIOB.

6. HeOpexHOe OTHOIIIEHHE K JIabopaTOpHOMY 000PY/IOBAHHEO H H3MEPHTEIbHBIM HPHOOpaM.

7. HeyMeHne onpeeauTh MOKa3aHUA H3MEPUTEIBHOTO Mpudopa.

8. Hapymenne TpeGoBaHmil mpaBu1 Oe30macHOTO Tpy/a MPH BRIMOIHEHHH SKCIEePHMEHTa.

II. HerpyObie onmmokm.

1. HetouHocTnn (hOpMYITHPOBOK, OIpeJie/IeHHIl, 3aKOHOB, TEOPHil, BBI3BAHHBIX HEIOIHOTOH OTBETa
OCHOBHBIX IIPH3HAKOB oOIpejaenseMoro NoHATHA. OmmOKH, BBEI3BaHHEIE HeCOOIIOJEHHEM YCIOBHII
IPOBEJISHHS OMbITA WJIH H3MEePEeHHil.

2. OmuOKH B YCIOBHBIX 0003Ha4eHHSX Ha MPHHINIHAIBHBIX CXeMaX, HETOYHOCTH YepTeskeil, TpaduKoB,
CXeM.

3. IIpomyck WiM HETOYHOE HallHCaHHe HaHMEeHOBAHUIT eIMHHI] (PH3HIECKHX BeJMYNH.

4. HepammoHanpHBI BEIOOP X0/1a pelIeHHS.

II1. Hego1ersl.

1. HepammioHa/lbHble  3alMCH  NpPH  BBIYHCIEHUSX,  HepaIMOHAJIbHbIE  IPHEMbl  BBIUHCIEHUIT,
mpeoOpa3oBaHMil H penIeHns 3a/1a4.

2. Apudmetndeckne OmMOKH B BBRITHCIEHHSX, €CIH ATH OMIMOKH TIpydo He HCKakaloT peaJbHOCTh
MOJIYUEHHOTO pe3yibTaTa.

3. OtzenbHbIE MOTPENTHOCTH B (POPMYIHPOBKE BOMPOCA WIH OTBETA.

4. HeOpexHoe BHITIONHEHNE 3alIcell, UepTekKeil, cXeM, rpadHKoB.

5. Opdorpaduueckue U MYHKTYaIHOHHBIE ONTHOKI.



Konrpoasnas padora Nel «DJeRTpOMATHHTHAS HHIYRIHA.

BAPWAHT 1

1. Marpwrwnii MOTOK HCPST KATYWIKY, COCTOANYID W)
75 purxon, pancn 4.8:107° B, Pacewnraiire ppema, ‘wm xo-
TOPOE J0TRCH HCHSIHVTE YTOT ROTOK, Yrolu B karyiuxe bos.
ez AC wetykums, panway 0,74 B

2. B warvuwe, wonkmimocts sotopofl paswa 0.4 T,
momikas NC, pasnar 20 B, Pocomraiire sasmencimne on-
AN TOKS N OOMEPEM MArRRIROTO NORE Kurywke, ecan Iro
npouomae . 0.2 ¢,

3. Tpononovmee koasio paaumyeos § cu pacroao®eno B
OANOPOOY  MATHHTHOM [I00€, WHIYKIIN KOTOPOrO Pasia
1 Ta, mak, S0 sCKTOP MILIVKILM BCPPENaMEYIDCN Buloc-
koern sovnnat, Qupeaenmnre 10 My ke, mo SHiKasy K
B KOOIAIE, OSSN Ere NOacpIyTL o yroa W am Bpess. pan-
woe 0.1 ¢

4. Nposogmmk  uimmodl 60 ¢ 8 CONPOTIINTICHINCS
002 Ou anikeTos 10 MEINWM TPORATANM K MCTOMINKY To-
ki, WIC xotoporo pamin 0.96 B, muyrpeitee conpornane-
e panio 001 Om. Halianme ¢any 1ok s fiponoimike, oo
A ON JIRICECTON PUBIOMEPID €0 cRopocTLe 0.5 wie nep-
NSHTIRYARPIO ¥ MAFHITHOMY HOJ0, ¥ EOTOPOre MICIYKIA
pamua 1.6 Ta.

S Jdva MeTURAMMOCEIL CTCPANE PACTIOJIOKEHN  BEPTH
KICIRHO 3 MR T BBcpay nposommxos. [To wis Gex vpe-
MU I BAPYIICHHA KOHTAKTA CKONLINT AepeMuika ammoil
2 om maccol 1 v, Ben cHoTeMn MAXNQANTICH B OQNOPOINOM
AGTHITHOM [OGE, ¥ KOTOPOTO puayxuns pasua 000 Ta n
NEPREIUIKYAAPNA RIAGCROCTA passn. Yeranonmuuascn cxo-
pocres pania 0.8 smfe. Hallurme conporusiciiive DepeMbmKn.
{ConpoTnpacHieM cTepaicii M Nposola npencipeie.)

6. Karymwxa savkramioctin anamerpos 4 ov, wsekomian
400 muTxon meaod 10KN. ¥ KoTepoil ILoumas noie
PeUMOra ceucud pamia | sn’, pacnoaoAena B OaHOPOIHOs
MArMIETHON 008, Man e THa MLV TIN0 1018 Hanpas.
BeHa DAL OSI ALK W PABHOMEPUO IOIMENASTCE i
1 ¢ na 0,0 Ta Konusa xarymxn samknyvu sakoporso. On-
PEACTHTE KOIIHECTHO TCNOTI, BHASIAORICHCR W RavyitiKe
w | ¢ Yacaunoe conporunicnie Meak panno 1,710 O,

IIpnaomenne

Kontpoabnag padora Ne2 «NeRTPOMATHHTHELIE KOJTeDaHAS».
B R

BAPWAHT 1

1. Boawmxaomaa » pamue IAC muaykumm npn npauge-
I B OANOPOINOM MULIHTHOM NOJE WIMEHACTCH A0 KO-
ny e=12 sin 1007, Onpeaenire amnanTyay xonehonms J1C
B oce ZefiCTBYIoMee MANCHIE, 8 TAKES UNKIHMCCKYO H an-
HeltnyIo yactory Kogeammil, nepnod, udy o HaAIEHYIO
iy xosebanmil,

2, KoueOarennnmil Kouryp coOCTonT ui KOuaeicuropa esi-
FOCTIIO Jukd n karvisn mpyskiamnocreio S00 i, On-
peteanie ucroly cobcrneinux Koochmmit Konypi.

3 Haystnnnocts  KoneBuTennnoro  xomrypa  panm
0 Fm, oo cukocTs ~ 1 akt, Kowacncatop sapsawin 1o
PRIMOCTH noTeHianos 200 B, Kaxoil mandoikinnil 1o8 moi-
UUKLET B KOMIVPE B DPOUSCSe MISKTPOMATHITHME KO 1eha~
nniv?

4. Onpenennte LTHEY BOAHL, HE KOTOPYIO HICTPOCH Ko-
achareatmall KOHTYP NpREMIMKD, CCHE €0 EMKOCTE Panua
5 ud, a mnaykTHonocTs pasia S0 sl

& B xoreSarcihnoM KoHTYpe Kontencatopy coodmmam
wpa, pannmiii 1 MK, #0c1e wero o KONTYPE DOSIIKIN 30~
TVRoNEIe MmekTposarunTide koacharim, Kakoe konnvecr-
B TENAOTI BLACTHAOCH K MOMCHTY, KOTJA MAKCHMATRHOC
WANPAKCHIE Mt KOHACHCATOPS CTAND MEHBIIEC HAMAIRHOIO
MIKCHMAALIOTO veaneding B 4 pasa? Emxocri xomaencatos
pit pasna 10 mxd,

6, Inexkypomantia conpornpacnues 50 Oy pxmoucna o
COTh BEPCMEHIONO TORA, acTor Koaebamiil Ko10poro pan-
w50 Fu, wanpaacmie pamiio 220 B. Zammunte ypanie-
WK, BMPIIOINE SUFICHMOCTE HAIPRKCHIE B CILIW TOKS
OF BPEMOIN LIS VICKTPOIMTRH, Yemy pasno smrnoscinoe

IRAGCHNE CHAM TOXA M Hanpaaenna sepes 1100 ¢, ecan

ROICCUINE PPOUCNOANT NO MKOHY eumyen?




KonTpoasnas pabota Ne3 «CBeToBEIe BOIHED).
Bapmant 1

1 HYenopek, mayumiii mo mocce, YBHIel B J000BOM  CTeKIe
ABTOMOOHIA COJTHITE. HCI,CI KakHM ¥TIJIOM K TOPH30HTY HAKIOHEHO
CTEKJI0, eCTTH BBICOTA COJHIA Haj ropmsoHToM 18°% a mamaronmiii B
713 e/0BEeKA OTPAKEHHBI JIY1 PAcHOI0KEH IOPHIOHTAIBHO?

2 Ha mmo cocyla, HamNOJHEHHOTO BOJOI 10 BEICOTHI 10 cM, momeren
TOUEYHEIT ICTOYHNK cBeTa. Ha MoBepXHOCTH BOJBI II7TABAeT KPyriag
HEMpOospadHad IUIACTHHEA Tak, YTO0 €€ IEHTP HaxXOJQHTCHA Hal
HeTOMHIKOM cBera. Kakoil HAHMEHBUINH paayc N0/LKHA HMETh 3Ta
IUTACTHHKA, 9T00BI HI OJHH JIyd He MOT BBIITH Ha MOBEPXHOCTH BOIBI?

3 Omnrmueckast cina ToHkoil mmEser 5 amTp. llpeimer momectnmn Ha
pacctoguHn 60 cM oT muH3EL [7le m Kakoe m300paxkeHHe A3TOTO
npeaMera noayanres?

4 Paccrogame Mexay mnpeameroM M dkpaHom 120 em. I'me myssO
MOMECTHTE CODHPAONIYI0 JIHH3Y C (OKYCHRIM paccTosHIeM 25 cM,
4T00R HA 3KpaHe MOTYTWIIOCh YeTKoe H3oOpaienme mpeaMera?

Konrpoabnas pabora Ned «Du3HKa aTOMHOIO SLIpay.
Bapnanr |
HauansHbiit yposens

1. Kak HaspIBaeTcs SAB/IeHHE BBIXO/A MEKTPOHOB ¢ MIOBEPXHOCTH Tel MOJL
JeficTeieM (hOTOHOB cBeTa? VKaiKIITe MPaBIUILHEIT OTBeT.
A. Tepmoanextponnas smuccus. b. Moroaddert. B. Bosbyruene
dTOMOB.
2. Ha pucyHke npeJcTaBleHa J{arpaMMa sHepreTHUecKIX YpoBHeil
aroMa. Ctpenkoii ¢ Kakoii midpoii obo3Ha4YeH nepexo ¢ H3TydeHHeM
thotona Hanbonbmeil YacToTh? YKaKITE NPABIUIBHBIIT OTBET.

St

TRY o s "
A 1.5.2.B.3.

3. B ypane-235 MOKeT MPOHCXOMUTE LEMHAA SIepHas Peakiiisl HeIeHIs.
Bribepiite npaBHiIbHOE YIBEPKISHHE,

A. TIpH nenmHOIT peakimn JeneHie 4pa MPOHCXOINT B pe3ynbTaTe
ImonajaHAg B HETO MPOTOHA.
B. Ipu nenHoil peaxiiin JeeHile spa IPOHCXOIHT B pe3yibrare
NONaj aHus B Hero HeliTpoHa.
B. B pesynbTarte JeleHnd A1pa 00pa3yloTes TOIBKO JIEKTPOHEL.

Cpednuil yposeHs
1. Kak m3aMeHuTes nojoxeHie XIMHIecKoro 3J1eMeHTa B Tadmine
Memneneesa nocie deta-pacnajia siep ero atoma?
2. Hammcath HeocTarolIie 0003HaueHHs B cleayiomeil aaepHoil
PeaKIIHIT:
2+ TH; = Mg + *He,
3. Ipu nepexolie AMeKTpoOHA B aATOMe BOIOPOJIA ¢ 0fiHOiT opOUThI Ha
JpyTyio, Oosiee DOMIKYIO K 7Py, H3TYdaroTcs (JOTOHE ¢ JHeprieii 3,03 »
10 ' Jlx. OnpeziennTe YacTOTY H3TyHUeHHS ATOMA.

Hocmamounwiit yposeHs

1. Hanucats SAepHYIO PEaKiliio, MPOHCX0AANIYI pH GoMOapIHpoBKe
anTis 'LisIpoTOHAMIT 1 COTIPOBOKIAIONLYIOCH BHIOHBAHIEM HellTPOHOB.
2. Ilpn ofmyyeHNI TAPOB PTYTH AMEKTPOHAMH SHEPTrHA aTOMa pTyTH
yBeautHBaerca Ha 4,9 3B, Kakoil 1vmiHb! BOAHY Oy €T H31y9aTh aTOM
[IpH TEPEX0/ie B HEBO30YEKIEHHOE cOCTOSMHIE?
3. PadoTa BHIXO/a 27eKTpOHa H3 INIHKa paBHa 3,74 3B. Onpeniennte
KpacHy0 IpaHHny doTosddexTta mia muaka. Kakyro ckopocTs HodyZaT
31eKTPOHBI, BRIPBAHHBIE H3 IIHHKA IPH 00IyHeHHIT ero
yiabTpadioNeTOBbIM H3TYIEHIeM ¢ UTHHOIT BouHb! 200 HM?

Buicokuit yposens
1. Ilouemy nersmuii IPOTOH OCTABILET B KaMepe BHIbCOHA BHIIMBIIT
clIel, a JIeTsil HeiiTpoH He ocTaBiser?
2. Yepes kaxkoe Bpems pacnaziaercs 80% aToMOB pajllioaKTHBHOIO
m3oToma xpoma °' Cras, eci ero nepro;l noxypacnaja 27,8 cyrok?
3. OnpeemuTs 3HEPrHIO CBA3M, IPHXOAANIYEOCS HA OJUIH HYKJIOH B pe
atoma Ny, ecm Macca nocaetero 22,99714 a.e.m.
4. SnepHslil peakTop 3a HEKOTOPOE BPeMs HCIIOAB30BAT 2 KI' TOIUTHBA.
CKOJIBKO KHJIOBATT-9acoB 2IeKTpOIYHEpPTHH TIPH 3ToM G0
NIpOH3BEIEHO, eCIII NpeBpamieHne KHHETHYeCKoIl 3HEPrHIl OCKOJIKOB
JlefieHud B 3exTposneprito mmeet KITI 25%7?



